282                                 ON  THE UNIFORM DEFORMATION                                [162
If there be no internal impressed forces, the equations of equilibrium are
We will now limit the problem by the supposition that the strains and stresses are independent of 6.    Thus
dU/dO — Q,       dQld& = 0'}   .....................(10)
and (8), (9) reduce to
From (12) it follows that Ur- is an absolute constant. Hence if, as we will now suppose, U vanishes over the cylindrical faces of the shell, it necessarily vanishes throughout the interior. Thus, by (7),
c = 0....................................(13)
throughout.    From (5) and (13),
dr by hypothesis.    Hence
dr
v = Ol + (72r,
.(14)
where Clt 0% are independent of r, but may be functions of 6.    Again, from (5) and (14),
dii_ _  2_^ fv\ _ p .
so that, by (4),
dO
df _ 1 de^ ~r
dr \r
.(15)
But dffdd — 0, by supposition.    Accordingly,
d'djdffi + C?i = 0,       &Cs/dd* = 0;
or                     C^Hcoaff + Kfwie,       C^C + Dd,.........
where H, K, C, D are absolute constants.    Thus, by (14),
v = Hcos0 + KsiR0 + (C + J)d)r,  ..................(16)
and                           u = H sin 8 - K cos 6 + <j>(r), ...........................(17)
where tf>(r) is a function of r which is, so far, arbitrary.    Again, by (4),
e = 4>'(r),       f=D + r-^(r), ....................(18)
indicating that the strains are independent of the coefficients R, K, G. The terms in H, K represent merely a displacement of the cylinder without rotation or strain, and the term in C represents simple rotation of the cylinder
Hi.*orces necessary in the general case. These doubts led me to think an investigation desirable, which should be based upon the general equations of elasticity, and conducted without the aid of approximations of ill-defined significance. For this purpose I have chosen the simplest problem involving the questions at issue—that namely of the deformation in two dimensions of a shell originally cylindrical.
